INTRODUCTION
Fluorescence Single Particle Tracking (fSPT) is a technique capable of measuring the size distribution and number concentration of fluorescently labelled Membrane Vesicles (MVs) directly in biofluids, such as blood [1, 2] . However, being based on epi-fluorescence microscopy, the contrast is limited due to out-of-focus fluorescence. Here, we report on a mass producible microfluidic chip with integrated light sheet illumination for fSPT size and concentration measurements of fluorescently labeled MVs directly in bodily fluids. The sheet of light only illuminates MVs in the focal plane of the detection lens so that out-of-focus fluorescence is eliminated. We demonstrate accurate on-chip characterization of MVs in cell culture medium and in interstitial fluid collected from primary human breast tumors [3] .
METHODS
On-chip light sheet illumination is realized by means of a planar waveguide structure consisting of three layers of SU-8 in which a microchannel of 100 µm width is created using standard photolithography. The process is carried out on a 10 cm diameter wafer, so that multiple chips are fabricated simultaneously. Laser light is coupled into the chip using a butt-coupled fiber. A single chip is mounted on a fluorescence microscope for acquiring fSPT movies of MVs in the microchannel for subsequent size and concentration analysis.
RESULTS
The contrast of fluorescent MVs was markedly improved when viewed on-chip as compared to epi-fluorescence microscopy. A 4× higher concentration was found using the microfluidic chip with a size distribution shifted towards smaller values. Contrary to epi-fluorescence illumination, MVs could be detected on-chip in interstitial fluid harvested from human breast cancer specimens.
CONCLUSION
The microfluidic chip presented here is simple in design, can be mass-fabricated at a low cost, and allows MV identification, as well as size and concentration measurements. Thus, this chip opens the possibility to be used as a low-cost diagnostic tool with excellent sensitivity.
